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ABSTRACT 

PURPOSE: To obtain high optical performance all over the variable power 
range where the field angle in photographing at a wide angle end is about 
7 4 deg. and variable power is about 3 . 5 by appropriately setting the lens 
constitution of each lens group or the variable power share, etc., of each 
lens group at the time of executing the variable power. 

CONSTITUTION: This zoom lens is constituted of four lens groups, that is, a 
1st group LI having negative refractive power, a 2nd group L2 having 
positive refractive power, a 3rd group L3 having positive refractive power 
and a 4th group L4 having negative refractive power in this order from an 
object side. In the case of moving the respective lens groups and varying 
the power, the 2nd group L2 has the highest variable power rate on a 
condition of . delta .. beta . i>l out of the lens groups having the positive 
refractive power when it is assumed that the lateral magif ications at the 
wide angle end and a telephoto end of the (i)-th group (i>-2) are .beta.iW 
and .beta.iT respectively, and the variable power rate . delta . .beta . i of 
the (i)-th group is . delta beta . i= | . beta . iT/ . beta . iW | , and also it is 
provided with a three-lens bonding lens obtained by bonding two positive 
lenses or two negative lenses to one lens having the reverse refractive 
power to them respectively and having the positive refractive power as a 
whole. 
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(2) 

1 

a»©i/>x»«rr***£LT*©B«r*©»i 

B. jE©B«f*©»2U, *-XHt«ft©U>XB** 

t^£#£:LTIE©B*r*©»3B, *lxTft©Jl*r* 
©»4»©4t3©l/>;CB**U #U>X«S»ft$ 
i*T£fg£fr5iB, gift (122) W/Tft«i:SjS« 
©ffifgi?i£&* 8 i W, 5 i T <h U 35 i B©Sfg$A 
fl i & 

Afl 1 = 1 3 iT/0 1WI 70 

3 J>l&-S*frT*fe*«*#«**<, £^2#©IE 
1/ >XXtt 2 l/>Xt*n & iittOJiJr*© 1 r> 
© V >X£ £^ LTiE©B«rA© 3 

<h& 2 ff ©MHRtfBB 3 * <h!& 4 «©BH#* fcfc 
£iS#Jll©X-Al^>X<, 

t-*fi©H«*©i'>xs©*tuiEB*Fc, fc%mz 

0. 5< I FC/FWI <1 . 2 

&s*fr*»s-r5 w t §»«t-rsB3»B i ©x-a 

w>x«, 

[B*S 4 ] ffie 3 tttt^fcrff 1/ >Xtttt#« J: 0 B 

XI*3©X-AU>X. 

5 ] n*S2fg 2 ft J: D fifcMMcft 0 mtmzti 
WSCt t f SB*B 4 ©X~A U >Xo 

[M«a e i mmm 1 b^ss 2 *©j[tft«c*»^ 

riJ«S*Sg«S:F 1. 2W, /£A*IC4JW*^«©*J*IE 
0. 8<F1. 2W/FW<1. 7 

tzz&frzm&'fz z. t fcWBfT *B#B 5 ©X- A 

U>X. 40 

[»*«7] We3tttt£fe*i/>X©1M*«*& i 

&§©U>X©#Sf©7^&£v A i % i£B©]/> 
Xffi©ft*¥«*RAi, BE3ft«^t>-&l^>X©«(jS 

0. 6<FA/FW<1. 3 

20<vA2 - (vAl +vA3) /2 

0. 1 3< (RA3 + RA2) / (RA3-RA2) < 

0.4 5 

X— AU>X. 50 




#§8¥8- 5 0 2 4 5 

9 

[1MB] ft#«J:DIHlwa:ASBlc*^r#-Xtt 

e©j®#tA©s8 2b, #-xii&-»©u>xp£*r 

L-TjE©ffl#r*J©» 3 B, ^LTft©Ja!#TA 
©SfS4P©4:3©U>XB£*rU &^>XB£#©j£ 
*T««€:ff5B, KS2*(i2tt<OEU'>XXtt2* 
©ft U>Xfc*n& £«©«»*© 1 o©l->Xfc£» 

-& vtz±t$ t vxjE(ommi3 © 3 «afi-&to-fr u > x&s 

LTfcO, tt«2BJ:r)t>fkffi«^^fEK&FB (F 
I FB/FW |<1. 1 

J*S*tt£*£T*ft©B*r*©V->XB*«»«t?>nr 

^-srtsftat-rsx-Au^x. 

H*#B9] JKABlCjferu aaBK*3t>T»JBlB 
i:B2*©miBRtfB»3»a:»4»©|IHH^/ht/j: 
0, BJB2#i:*3B©BH*«*<i:&5J:'5lc&U>-X 

*B*H8©X-AU>X. 

Wr«ft©ffltff*©U>X#©«jSKB*FC, &ftSg 

lC*tt5±*©*»jiSffiB*FWtUfci€ 

0. 5< t FC/FW |< 1 . 2 

^5«tt*BJBTSC:(2:*»Bt1-5iit*JH8©X-A 

1/>X. 

[»#* 1 1 3 Ate 3 ftj&&*>i* u >xtt**««t 0 

BtC*#«Jfcdiffi$Wt?t^-^*X«©U>X, ffiU 
>X®^dhiS©IEI/>X, «ffiflflfcdbffi£lfitt&*-X 
Xtt© U > XJ; D I*? TV* * £ £: a,*** 
8Xttl 0©X-AU>X. 

2] MrK»2BJ:*JBB«fc«Er)^KI9$ 
ttT^SC 1 1©X-AU>X. 

[B*H1 3] ntfi3»l»tJS2»©j£*i«Hc43lt5 
&*«jSEIIISF1, 2W, l£ftffliC*5ttS4*©j«j« 
BB£FWi:Ufc,2:# 
0. 8<F1, 2W/FW< 1 . 7 
)!3:Sft#&BJE"r5Cifc€:»afc<i:-r5B*JSl 2©X- 
AU>X. 

[M*B1 4] 9ftE3ttftf;-&to-a:U>X©ftfl:«iW^ 
i*|CDl/>X©»I(07-^**vAi. 
>Xffl©dfi¥¥a*RA i , K3tMSfc*r&U>X©J& 
jftBB£FA£Lfc£S 
0. 6<FA/FW<1. 3 
20<vA2- <vAl + vA3)/2 
0. J 3< (RA3+RA2) / (RA3-RA2) < 
0.4 5 

Z £&&&£? 2>M&mi 1 Xtt 1 

3©X-AU->X. 
C»W©B«)a:ffliM] 
[0 0 0 1] 
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(3) 



*MM*8 - 5 0 2 4 5 



ICU>X£fi 081 U>XH^6«H*TOlB» ©g 

«{b £ si o ic«n£x-A i/ > xicwr * t> co 

[0 0 02] 

[«*©««] SffiU>X->*y fcfx*# 
*VwMB(OX-A U>XOT5*«tlT^5, 

[0003] Wk:u>Xv+y*-*^7tt, X-ajs 
t)*se»T*o3>/^ h^x-AP>x^*$nr 

[0 0 0 4]%*, l/>Xyt7^0X-Al/>X 
XttU>X*«at««»©»B««|*tiBBft:&ft. * 
[0 0 0 5] Lrt>Ufc#S«ttfWfl£l:3<&W>XB<D 

2f&&£T&o, «Mfc«»it*a;*rsci:ttu>x 

H*lCfct3T<*. 
[0 0 0 6] 2&X-Al/>X£S&<hU $gl££TE 
©B«*j©20©U>XBfc#IBU ifriLTE, 
IE. fl<Z)JB#f*W3tf»/*tLTK*fiWfcfcfflt>fc3» 
X-AU->X^ «*.K»RPF3 - 2 8 2 4 0 9*|& 
$8, - 3 7 8 1 0*4>«, tt0H¥4 - 7 6 5 1 

l% v *»1fllS!3nw-5. 

[0 0 0 7] b^u^6c©u>x»«*-e«Atf* 
1^35° K±©j£lMftX-AU>X*£*SL*5 

[0008] cnm* £u>xmit\z&ojKm<D¥m 

ft^38° s«. SE«Jt*3. 5»l*tu j£®ftfc 
ft«»*«fc*HofcX-AU>X**, M;LtfttBII¥2 
- 7 2 3 1 6 1MPF3 - 2 4 9 6 1 A *fc«T 

*ttW5a»(^u>x**««*ic*a-c*o, n>/^ 

h ti ^©&# U>X<h LTttirt'L 
[0 0 0 9] »lw^«77^f>y-**fflr**^vlZ 
ififfif*®^ /tft«ll«p(Cl/>X*«*t7 7 ^>y-o 

[0 0 10] 



*fca©#U>XB©#»*&«*fc<ftO. U>X-$ii 
6*lc#U>X«©Htff*£Ma&4(hfe*lifl5'5*»2 

[0 0 1 1] #«B£ffl^T«S*|jES**l3L 
10 Tfft««ft»«U>X**#0/hfflft£H5*a^«><f 

v «iMS©*||lE K M»»T « * iE»*(i'> 
fcK ^©fc*KSE«©X-AU>X"Cttief6lCff.'9fe 

[0 0 12] ^tLT4^©U->XJSJ;i? 
*J*U &k>XB©^>X««^*«(C*5tt-5ftU> 
X»0*flS»JM**i|[Wlc»5feL. £fttt©«f$ii!iift*< 

a? V^tttB&flTLfcX-AU^X^fitt&BWi-rs. 
[0 0 13] 

®U'>XB£Wr5£fc£LTfi©H«a©JB1 B, iE 

©ja#r*©Sf§2B, #-xtt«ft©u>x»s#*rs^ 
s©4t3©u>xB£*ru &i^>x*£»»<*-t*-T« 

30 J5IW, /S i T t U SB i tScoiEW* A 0 i £ 

Aj3 i = I 0 i T/j3 i W I 

t^Vifctir. KfB2*ttiT-©H«*<Olx>X»+, A 
3 i>l&S*fl=T»t>3E«*^*^<, £.a2ft©TE 

u>xxn2^ofiu>xi^ne<h^offl^^c7) 1 o 

©U>Xt£»^bfc^*<2:UTiEOJilfr*W3ttltt& 
*?li-U>X*WUT^5Ci:£»a^Lr^'&. 

[0014] mz. lEAatai, aaaiw^xtts 

1 B£S 2 B^MIHKtfttS 3 » t» 4 B©IW«>&*'hfc 
fcD, K»2«t»3B(Dmii)&t* j k/j:*<fc5lw&k> 

[0 0 15] (1-2) »ffffl«i:OJHICfl:fttttC43^T 
*-XliMft©U>XB*#T***tUTft(OHff* 
®»1B, IE©JI#r*©S8 2B, *-Xtt*ft©U>X 

ffl#*©5S4#©40<&U>XB£«rU ftU>XB£ 
»»S*T*«S:fT : 5R. KSB2»tt2ttOiF>>XX 
«2«OftU>X<h-€-tl^i:iS©JM*f*a) 1 -3*H->X 

50 X£*tlt*5o, &*i2®&r)t>&mm\zi*&w.ta&F 
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(4) 

5 

B (FB<0) , i£ft«fc*5»5±*©«jftElitFW 
I FB/FW Kl. 1 

[0 0 16] IfcftSglCttU aBHIICtSV^TMffi 

1 R2:«2fta>nMK)tfttff 3ff&«4|Pa>|iniR^/ha: 
&D- K»2#il!3*CDimi«t*fca*±5fc:#U> 

[0 0 17] 

[%1KM Hl-H3»i*»WOX-AW>X©iE«IIB 

««i-7©tt;A«ilc*it*^>X»fBBIT**. Eli 
1-H3 1 »*«n<Z)ft*«KM 1 - 7 ©HKSHT* 

[0 0 18] H*. L lttft<0Jffltff*O»1*, L2tf 

[0 0 19] *«lMfTltCA«^&aS«A.(OCtt(c 
BUT. *l»i*2*OBIIK3yWB3»ta!4»©HI 
lfcWiM>U JB2»t»3»©nOIB*»ii*-r5J:^K:# 

[0 0 2 0] -«fcX-AU>Xt*5^T*«(c:#^* 

B£4>fc (r> U >XttftfcT»*M&ltIE«:fT5 C t*<S 

[0 0 2 1 ] Z<D&*fm-VKX--J*U>X<?)&*mtiL 
2B. .TE©JH*r*©fB3B, *UTA©JB«*©»4B 
*^TR»l#^»2*OBI»at«ill3»tai4»© 40 

IBIH#/hifcO, »«2»tfll3»©IIIWW:i:fe5J: 

mzii:mMz&^Tu >x%±m*u huy^-txm 

[ 0 0 2 2] Ell ft*»9i0fttt?H&0J 1 ~ 3 ©i&teW 
#«*0iE©B*r*<D*L 1 1 Bfcft<DJ!ff*0jBL 1 




»B*8-50245 

^DSiS«^©^f&icBUTmiB-^4^$Bl.>di^D 

<ff»**St^»L] l»t*L1 2B©ffiB3£* 

fffcfrK mmm^tf-l-y^ h9l-?<DU>XMf&t 
[0 0 2 3] ta2«*9S«©fttt%KH4. 5 OjtfrMtt 

tr^ttS U >X*****fc 1 T»*IH&«ft-r 5 J: i> II 
LTA»4**tttBS»St*lCi£ft«K*5lt<5U >X 

[0 0 2 4] iSg3tt*«W©ft«j»«6. 7©ifr*llW 
Hfir*BBBI«:a*LT^*. IRIH"Pttai «T- 1 £iE© 
Biff*©fSLl lStA0H»f*ro»L1 2B«fct>*J* 
U »3BL3«rft©H*f*©18L3 lBtjT.<0M«T* 
©S&L 3 2S«fcD*JSUTlri*. *LT£fl»^e>ffiB 
■«^©*fSICBLTjSl»-*4#SDjjfi«)*D<#tt^ 
U«t*l3»Ll lW«h»Ll 2i©KI«^</j: 
0, JBL3 lBt»L3 2B0)IimH3&tA#<^'6J:^fc: 

#»L 3 2 B©««W: 0«tnfc«r«&aii-r-5 J: 5 lc L 

3. 

[0 0 2 5] ^LT*»WTftt*©i*»f|: (■<) , 
(P) <D?%&fc<t*m?lfr--J7<DM&%:tZ>Z£\Z 

5, 

[0 0 2 6] «) S8i« <i£2) ©£ft«<h»JiNI 
©g|<g$£&* i W, J3 i TLL* s!5 i #©3e«*A 

0 i ft 

Aj3 i = I B i T/fl i W I 

£*3^fc££. »2»^lE©ffltff*©U>X*+, A )3 

>XXtt2tt©ftW>Xd:"?-n6i:i!S©H«f*©l ^© 
U>X(h*«^bfc4#tLTiE©a*f*©3tt«;^ 
itk>X (l/>XA) ^t^Ci. 
[0 0 2 7] (D) »2»^2tt©.ir.W>XXtt2tt© 

ftu>xtitni&tia©stt*©i o©u>xt^-»ft 

Lft±#tbxiE(natfiii<0 3«c9t^t>itu>X iv> 
XA) **LT*3 0* »2BJ:0t,«aB«(3j«^IEIIIS' 
FB (FB<0) , /tft«lC*5ttS**©)»,'aiE«t£-F 

1 FB/FWI <1. 1 (1) 

[0 0 2 8] ::T^iC (1) IJ1/>X^^W/Jn^ 

^©*#*ft^ 

nsti/>XA$^tf»2B<fcD»««W4«raft 
<D®ftt}0) v >x&<D&mz&o&wi&\z*rtz>mmft 
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7 

XfStmr^o W3 2. 0 3 3. H3 4tt«eT«*R!fl 

[0 0 3 0] CiTiEOJi*r*0*2» (L 2) H*B iff 
■T«tft<i!)Ji*r*0»l» (LI) T&£T£«±feiK 
tt*firaSfttffi0HftA©*4* (L4> ICTfg 

[0 0 3 1] ::t^2p (L2) 4>fcflt»L&*M6© 

[0 0 3 2] ft*m&M\Z&^TU>XA<»&&l>>X 

jRa#*<58£u ctift«<Di/>XBicr;:n**ijE 

fe««i»B«*£/ , <'7>Xfi<BjE'rs 
[0 0 3 3] ^^9J^gWiT^X-AI^>Xtt^±0 

ttttSSSJCttttiSL&iiJSEBfr (-f) Xtt (n) ©4 

[0 0 3 4] ( 2 - l ) ««B*l;::fe^T*fc**fc* 

0. 5< I FC/FW |<1. 2 (2) 

[0 0 3 5] CCTU>XSfC»301 , H2TttSB4 40 

H3T?«J8L3 lRX«»4Sfc«3"r*. 
(2) 0)±Wfl[ftjBATl/>X*COJB«r**tB<^:o 
T<*i-Jt«>*«lfc*1l**tU>XBC0»WI* 

JB^^^fttei', comm. i/>x*s#**lt 

&0T€f4t3TiRSRtf«BM«««*© 

ft o rn£&#t::*iiE-f * Z £_ 

0, 6<FA/FW<1. 3 
20<vA2- (vAl + vA3) 
0. 1 3< (RA3+RA2) / 




#$¥8- 5 0 2 4 5 
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[0 0 3 6] (2-2) U>XAtt««:«J:0)H(C*flc 
BtdbB£lRl»fc/^X*Xtt©ftU>XA K ffiU-> 
XB**OB0>jEU'>XA2. BBBICiOiH&I&HtZi^- 

x^?x^^^u>xa3 .fcoflwrr ^ctw^ 

1/>XA 1 fciF»XA2 0>tt£l/>XB&S 1, TF.U 
>XA 2 fcftL^XA 3©ttfiU>Xffi*S 2 ito. 

»ttt«#u<>xffis i &ai^ai*icLT«&i/>xffi 

$ -5 t: U- >XM S 1 J^tt.h^W^ftjfi 

*Biaf ^iZJ^iiafi-r-s^^/a^w 

[0 0 3 7] *;LT*8ETttS£U>XffiS 1 
U>XBS2<D2^©*^U>XfflS:aa:ttTVi5. 
<t 0 W >X A * J:ft«SI«>*iEfPffl & *r T * V- > XflB 

X6<»IEl/TV>*. 

[0 0 3 8] (2-3) ft 2BJ:0t>ttBflf:tt0«e 
ST^chTfc*. *«WOX-AU>XTtt«W*« 
4 » » U T*tt i ** * IC jfi V W4BT U > Xrt £« 

ntJ:D»4»TKffer5i|»»OMJRS*^#flCl«jEU 

[0 0 3 9] (2-4) »B»l»t»2»Wl£flflat 
*5frtS'&JffiiKj«B«&Fl . 2W. /KftttlCfctt*^* 
0fe^»£FW£L£<h£ 
0. 8<F 1, 2W/FW<1. 7 (3) 

[0 0 4 0] (3) ttU>X*^#&/J^ICtt? 

OX-A*«lCfefcoT**tt1IB€fi»lC«oa(7)fe(7) 
(3) 0±W«$ttit-5tl2:fti«^*5^ 

i/ > x« if ? u o^m jt -r s » tc u > x#iwm & t 

[0 0 4 1 ] T©f^8AT£l P ( L38 2J$cD£ 

[0 0 4 2] (2-5) |»3E3ttIUi^3b1*U->X«)*«c 
B^e» i SBroUVXOWEOTy^ftSrv A i , i # 

(i) 

/2 (5) 

:kA3-RA2) <0. 4 5 
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(6) 

9 

[0 0 4 3] (4) tt£a«lCfctt*fB2»0H 

(4) ©±R«*iiATJB2»ofl»f*aw<aorsf 

IS»iUTl/>X±ftO*«*l/T<*. TI8fiI£ 

ajgiC^^T<-6o iff 

[0 0 44] (5) tt3#&&fcr£l/>X <U> 

XA) "C*4BJ:D«4'r5ft««ft»*ttfclijE-r-6 
£©*tti£ (5) £rt*l*£SEtt« 

a. 

[0 0 4 5] *ft=5$ (6) ttl/>XA*©HU>XiB^ 
d3jffi<Ol/>XA2©»ttH^fcBU ftfrS (6) (D*S 

A7>Xft<«iE-r-5©3&*IIU<ftO«*«*«(Ct>fc 

[0 0 4 6] (2-6) jB2»&2tt<D£U>XXtt2 
ftc0^P>Xt^n^i:»^*T^Ol^(Dl/>Xi:^ 
L X iEOSSf^O 3 ftK^b-a- V >X«t 

fbi:lsIWfICAWBIffiMS<b*«J«Cl*-3Tlr^tT, Jicl3i& 

[0 0 4 7] (2-7) &4 1/>XPlC##ffi£*AT 

[0 0 4 8] (2-8) X-3>y*©U>X«W»(C 30 
[0 0 4 9] (2-9) U>X*^«0&»t)Btt, « 

[0 0 5 0] (2- 1 0) *«Wfc*5^T7*-*>'> 

*-*^*^x-/»^**tta©«<wB(iiK*w*7 

(1/R) H z 

X= +AI 

1 Wl-(HK)(H/R)^ 



»«5F8 - 5 0 2 4 5 

iff 

(6) 

= [0 0 5 1 ] tuf\mz&^xny9j*-n7simto\z 

fi» 1/ >XP fcfcffiflJKfcHiT £ 7 * - * X A'iMtfi 

X*l*3&»6»*U>X*+©2^1UI-.OU 
>X©^fs]^I^Kl$-&^7^-^X^T ; b^^ e W 

tCLT7*-*X»S#»$-&-67*-*X*«tt7* 

[0052] (2-11) *2!IM J © 3 U> 
X (U>XA) &ft#«iO«(:*#«(Ci!bffi&|n]ttfc 
IEl/>X, i^U>Xffi*«QDffiOftU'>X, fLTftiBHII 

\zm^mrziEu>x^m^Lxm^Lxh&^\ 

[0 0 5 3] (2-12) *KWfc*^T»L 1 
-<DiEU'>XJ:DlS5*L l 1», *LTftU>XtIE 
U>X(0 2O©W>XXli#-<»ftl/>XJ:0ji)c'5SBI- 
1 2W<D2*Z><DU>XM£V)M&. Xte"fcU'>X, fiU 
>X^LTiEl/>X©3^<DU'>XJ;0>&£ 1 ^«l^> 
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